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- Aufbau der Arbeit
Kapitel 2: Analyse des SCP als logistisches Problem
- Logistikbegriff




- Entscheidungstheorie und Quantitative Methoden
- Datenkomponente und Dynamik







Kapitel 6: Integrationsansätze für das deterministische SCP
- Planungsansätze und Implementierung
- Forschungsfragen
- Experimentdesign
Kapitel 7: für das stochastische SCPIntegrationsansätze
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cijxij → min! -H%=.
%1%%,% ∑
j∈N
xij = 1 ∀ i ∈ N -H%E.∑
i∈N





xij ≥ 1 ∀ Nˆ ⊂ N, 2 ≤ |Nˆ | ≤ |N |2 -H%H.
xij ∈ {0, 1} ∀ i, j ∈ N -H%G.
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xkij = 1 ∀ i ∈ N\{0} -H%K.
+4 4 5 ∑
j∈N
xk0j = 1 ∀ k ∈ K -H%J.∑
i∈N










xkij ≤ Q ∀ k ∈ K -H%==.
dik + tij − djk ≤ (1 − xkij)(dˆ + tij) ∀ i, j ∈ N ; k ∈ K -H%=E.
di ≥ 0 ∀ i ∈ N ; k ∈ K -H%=F.
xkij ∈ {0, 1} ∀ i, j ∈ N ; k ∈ K -H%=H.
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cijxij → min! -H%=I.
%1%%,% ∑
i∈N
xij = 1 ∀ i ∈ N -H%=K.∑
j∈N
xij = 1 ∀ j ∈ N -H%=J.
dj ≥ (di + tij)xij ∀ i, j ∈ N -H%=>.
lj ≥ (li + qj)xij ∀ i, j ∈ N -H%EL.
ei ≤ di ≤ fi ∀ i ∈ N -H%E=.
max{0, qi} ≤ li ≤ min{Q,Q+ qi} ∀ i ∈ N -H%EE.∑
i,j∈V
xij ≤ |V | − 2 ∀ V ∈ V -H%EF.
xij ∈ {0, 1} ∀ i, j ∈ N -H%EH.
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f f(2,{1}) (1,{0})= (2,1) +d
f d(3,{1}) = (3,1) + f(1,{0})
f(1,{2}) = (1,2) + (2,{0})d f
f d f(3,{2}) = (3,2) + (2,{0})
f d f(1,{3}) = (1,3) + (3,{0})
f d f(2,{3}) = (2,3) + (3,{0})
f(1,{0}) = (1,0)d
f(2,{0}) = (2,0)d
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cijw˙ij + cijw¨ij → Y -G%G.
%1%%,%
wij = w˙ij + 2 · w¨ij ∀i ∈M, j ∈ N -G%I.∑
j∈N
wij = ai ∀i ∈ M -G%K.∑
i∈M
wij = bj ∀j ∈ N -G%J.
w˙ij ∈ {0, 1} ∀i ∈M, j ∈ N -G%>.
w¨ij ∈ N ∀i ∈M, j ∈ N -G%=L.
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(wij + vijs) = ai ∀i ∈ M, s ∈ S -G%EH.∑
i∈M
(wij + vijs) = bjs ∀j ∈ N, s ∈ S -G%EG.
wij , vijs ≥ 0 ∀i, j ∈ N, s ∈ S -G%EI.
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w13 + w14 = 10 -G%EJ.
w23 + w24 = 12 -G%E>.
w13 + w23 = 8 -G%FL.
w14 + w24 = 14 -G%F=.
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j = b1 -G%HI.
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j=1
λj = 1 -G%HK.
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cˆj := cxj  Aˆ1j := A
1xj -G%HJ.
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j → Y -G%IF.
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%,% ∑
j∈N
wtij ≤ ati ∀i ∈ M ; t ∈ T -G%IH.
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j − It+1j ≥ btj ∀j ∈ N ; t ∈ T -G%IG.
wtij ∈ N ∀i ∈M ; j ∈ N ; t ∈ T -G%II.
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witjt′ = ati ∀(i, t) ∈ N(t); t ∈ T -G%IJ.
witjt′ ∈ N ∀((i, t), (j, t′)) ∈ A(t); t ∈ T -G%I>.
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wtij ∀i ∈ N, t ∈ T -G%KE.
ati ≥ bti ∀i ∈ N, t ∈ T -G%KF.
ati, w
t
ij ∈ N ∀i, j ∈ N, t ∈ T -G%KH.
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Transport voller Wechselcontainer (Tourenplanung)
Transport leerer Wechselcontainer (Transportplanung, Allokation)
Angebot / Zustand
Tourenplanung Allokation
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ij + (ψ · cij)w¨tij → Y -G%KG.
%1%%,% -G%K=.  -G%KH. 
w˙tij + 2 · w¨tij = wtij ∀i, j ∈ N, t ∈ T -G%KI.
w˙tij ∈ {0, 1} ∀i, j ∈ N, t ∈ T -G%KK.
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(r+at |j = r−at) ∀i = r+at , i, j ∈ N, t ∈ T -I%=.
vtij =
∣∣V tij ∣∣ ∀i, j ∈ N, t ∈ T -I%E.
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ji ∈ N ∀i, j ∈ N, t ∈ T -I%K.
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ij + (ψ · cij)w¨tij + cijvtij → Y -I%J.
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wˆtij ∀i ∈ N, t ∈ T -I%=L.







ij ∈ N ∀i, j ∈ N, t ∈ T -I%=E.
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